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Satellite-based Remote Sensing

Aqua MODIS Orbit/Swath
(Sun-synchronous orbit)

From NASA Scientific Visualization Studio
Source: https://www.youtube.com/watch?v=d4QLDIAumOc



Passive and Active Sensors
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Spatial coverage of Active and Passive Sensors

Fig. 1. An example showing the spatial coverage differences between VIIRS
(global coverage) and CALIOP (yellow lines) data (Credits: NASA).
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How to leverage the high data quality of
active sensors and the global spatial
coverage of passive sensors so that we can
retrieve high quality cloud properties
globally?



Our Solution

End-to-end deep domain adaptation to learn domain
Invariant feature representation from multiple
heterogeneous satellite remote sensing sensors

X. Huang, S. Ali, C. Wang, Z. Ning, S. Purushotham, J. Wang, Z. Zhang. Deep
Domain Adaptation based Cloud Type Detection using Active and Passive Satellite
Data, In Proceedings of the 2020 IEEE International Conference on Big Data
(BigData 2020), pages 1330-1337, IEEE, 2020



Heterogeneous Data - Passive and Active Sensors
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Name Description
1 | VIRS SZA viirs solar zenith angle in degree
2 | VIIRS_SAA viirs solar azimuthal angle in degree
3 | VIIRS_VZA viirs viewing zenith angle in degree
4 | VIRS_VAA viirs viewing azimuthal angle in degree
5 | VIIRS_M1 Band wavelength range 0.402-0.422pm
6 | VIIRS_M2 Band wavelength range 0.436-0.454pm
7 | VIIRS_M3 Band wavelength range 0.478-0.488m
8 | VIIRS_M4 Band wavelength range 0.545-0.565m
9 | VIIRS_M5_B | Band wavelength range 0.662-0.682um
10 | VIIRS M6 Band wavelength range 0.739-0.754um
11 | VOIRS M7 _G | Band wavelength range 0.846-0.885um
12 | VIIRS_M8 Band wavelength range 1.23-1.25ym
13 | VIIRS_M9 Band wavelength range 1.371-1.386m
14 | VIRS M10 R | Band wavelength range 1.58-1.64ym
15 | VIIRS_M11 Band wavelength range 2.23-2.28um
16 | VIIRS_M12 Band wavelength range 3.61-3.79um
17 | VIIRS_M13 Band wavelength range 3.97-4.13um
18 | VIIRS_M14 Band wavelength range 8.4-8.7ym
19 | VIRS_M15 Band wavelength range 10.26-11.26pm
20 | VIIRS_M16 Band wavelength range 11.54-12.49um
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Domain Adaptation



